Visualization and characterization of the acrosome reaction of human spermatozoa by immunolocalization with monoclonal antibody.
A monoclonal antibody generated against hamster epididymal spermatozoa and recognizing an antigen within the acrosome was used in conjunction with FITC-antimouse immunoglobulin as a marker of the human acrosome during sperm development, capacitation, and the acrosome reaction. The specificity of binding of the monoclonal antibody was assessed using immunolocalization by epi-fluorescence and electron microscopy. Immunofluorescence revealed that antibody bound over the entire anterior acrosome in hamster and human spermatozoa. Ultrastructural localization indicated that antigen was predominantly present on the inner face of the outer acrosomal membrane and within the acrosomal content. Qualitative specificity was studied using a highly purified preparation of hamster acrosomes in an enzyme-linked immunosorbent assay. Since the antibody rapidly visualized human acrosomes, it was used to detect abnormal acrosome morphology of mature spermatozoa and to mark spermatids present in the ejaculate. During incubation in capacitating medium, changes in the immunofluorescence of live or methanol fixed spermatozoa were correlated with incubation interval and the ability of spermatozoa to fuse with zona-free hamster oocytes. Spermatozoa bound to zona-free hamster oocytes displayed no fluorescence, confirming that acrosome loss occurred before spermatozoa attached to the vitellus.